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Outline

e Overview of EPICS Interface to XIA DXP
electronics for x-ray fluorescence detectors

* New features in dxp R3-0; support for high-speed
mapping with xMAP module

e First results with xMAP from GSECARS 13-ID
beamline at APS
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Motivation

* Need a cost-effective way to collect XRF spectra from
multi-element detector arrays

e Modern detectors, particularly silicon drift diodes (SDD)
can run at >250,000 cps per detector, or >1,000,000 cps
for a 4-element array like the quad Vortex

» Depending on the application, can thus get a usable
signal (1,000 counts) in 1 ms.
— Need to keep the overhead less than that!
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XIA Fast DSP Electronics for X-ray
Fluorescence Detectors
4 Models

DXP4C2X: CAMAC module for multi-element
detectors. 4 detectors per CAMAC module. Obsolete,
but still in use at some beamlines.

Saturn: standalone unit for single-element detectors.
This 1s also sold in an OEM version inside the VVortex
electronics from Si|

XMAP: PXI module for multi-element detectors. 4
detectors per PXI module. Faster than Saturn and
DXP2X, and with high-performance features.

Mercury: New 4-channel module very similar to the
XMAP, but in a standalone box like the Saturn with a
USB 2.0 interface.
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SII (formerly Radiant) Vortex detector and electronics
Saturn OEM version inside




Saturn electronics

Older Saturns had parallel port (EPP) and USB 1.1 interface. Older
Vortexes had EPP only.

Newer Saturns and Vortexes have USB 2.0 only.
— USB 2.0 is significantly faster than USB 1.1 and ~30% faster than EPP.
Saturns available with an “ROI” option. When an x-ray within the

energy window of the ROI is detected a pulse is output on 1 of 16
TTL output lines.

— This allows very fast data collection, when used for example, with an
SIS (Struck) multichannel scaler. 10 microsecond dwell times are
possible.

EPICS software propagates MCA record ROls to the Saturn
hardware ROIs.

EPICS software runs on Linux and Windows for all 3 interfaces
(EPP, USB 1.0, USB 2.0)



Saturn with TTL ROI outputs going to BCDA breakout panel




XMAP electronics

4 channels per module

4 MB of memory per module. Used to buffer spectra or
ROls for very data collection

Double-buffered to support simultaneous readout and
acquisition

1 LEMO input for gate and trigger functions.
Peaking times down to 125ns
Supports both RC and reset preamps

PXI/PCI interface which acheives ~30 MB/sec when
reading out xXMAP. More than 30 times faster than
CAMAC.



XMAP

PXI crate with 4 xXMAP units
(16 channels) and fiber PXI
to PCI interface
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EPICS “dxp” module software
New features of Release 3-0

e Major rewrite

« Eliminate the special DXP record. Now all parameter
control of the XIA electronics is done with standard
EPICS records (ao, al, bo, bi, etc.)

— Single driver for parameter control and data acquisition

» Driver is C++, derived from asynNDArrayDriver in areaDetector,
which is derived from asynPortDriver in asyn

— Still uses MCA record for simple data acquisition
— Simpler, easier to maintain.
— More features available



EPICS “dxp” module software
New features of Release 3-0

* Previously the DXP record had to be processed to get
ICR and OCR for accurate live time correction

 |CR, OCR and trigger counts and output counts are now
always updated when the spectrum is read.

 Trigger live time and energy live time now both
available
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Saturn features In Release 3-0

o Correct live time. Previously the live time of the trigger
filter was reported. Now it Is the correct energy-filter
live time.

— No need to collect ICR/OCR to compute correct live time any
maore.

« Saturn firmware is included to use the ROl TTL output
feature If the Saturn is equipped with that option. Very
fast mapping with ROI counts (not full spectra).

« Performance: ~40 spectra/second with .01 sec acquire
time, USB 2.0 interface on Windows, saving 2048
channel full spectra to disk

« Many thousands of ROls/second using TTL outputs to
SIS multichannel scaler
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XMAP Mapping Modes In Release 3-0

« MCA mapping
— Spectra are buffered into onboard 4MB of memory
— Double buffered for simultaneous readout and acquisition
— With 2048 channel spectra each buffer holds 124 pixels maximum.

— Performance: Limited by readout rate of xXMAP over PXI/PCI, ~4,000
2048 channel spectra per second. For a 4-channel system (e.g. quad
Vortex) this is 1,000 pixels/second. For a 100-element EXAFS detector it
Is 40 points/second

— The first pixel in each buffer is sent to the MCA records for visual
feedback on the data.

» The buffer size can be decreased from 124 pixels when mapping slowly to get
more rapid feedback.
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XMAP Mapping Modes In Release 3-0

« ROI (SCA) mapping
— Total counts in up to 16 ROIs per detector are collected into onboard 4MB
of memory
— Double buffered for simultaneous readout and acquisition
— With 16 ROls each buffer holds 5457 pixels maximum

— Performance: Limited by XMAP overhead in pixel advance to about 100
microseconds/pixel, i.e. 10,000 pixels/second.

— For a 16-element detector with 16 ROIls/detector this is 2.5M ROIs/second.
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XMAP Mapping Modes In Release 3-0

 Pixel advance sources:
— Software: This is a PV that can be written to at any time
— External trigger: Trigger input to LEMO connector.

— External sync: Like external trigger, but with option to divide
input by N. Can be used to divide stepper motor pulses, for
example, to have each pixel be 25 motor steps.
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XMAP Mapping Modes In Release 3-0

« Data acquisition

— When buffer fills up the EPICS software automatically reads it out and
calls any NDArray plugins (from the areaDetector module) that have
registered for callbacks.

— The data are 16-bit 2-D arrays, 1047808 x N_modules.

» The data in each array is a buffer containing the spectral data, as well as
live time, real time, input counts and output counts.

— The plugins will normally be file-saving plugins. The netCDF, TIFF
and NeXus/HDF plugins from areaDetector can all be directly used.
The JPEG plugin will not be useful!

— The netCDF plugin can stream data continuously to a single netCDF
file. The TIFF plugin writes each 2-D array to a separate TIFF file

— IDL and Python routines are available to extract the data from the
netCDF files.

— Continuously streaming data at the rates on the previous slide
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Other multi-element features in Release 3-0

 More preset modes with XMAP: None, real time, live
time, triggers, events (total counts).

e Time to start up xXMAP at EPICS ioclInit reduced from >3
minutes to <30 seconds for 16 channel detector system.

e Time to copy ROIs to SCAs reduced from >1 minute to 1
second.

o Copy DSP parameters from detector 1 to all detectors

o Copy ROls from detector 1 to all detectors, by channel or
by energy

o Copy ROIs (MCA record) to SCAs (XIA hardware) for
all detectors for all ROls.

 Several additional diagnostic trace plots

P
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16 element top-level medm screen

>¢ 16element_dxp.adl

16 Element Detector Control

Start | Stop | . o |DXP parameters
Acquire m | xMAP parameters

Erase/Start | Erase |
> — o | ROL/SCA 0-7
cquiring Status o |ROL/SCA 8-15
Preset m  |Calibration
Elapsed topreset | Mode % |Presets

11.13 W Real time = [Statistics
11.04 W Live time o | Combined Plots
b— Events =) | Scan
IO Triggers B |Save/restore
IR © Dead time
0.001 W Poll time

Read | .5 second o | MCA Status rate
Read | 1 secord o | MCA Read rate

Read | Psssive | Low—level params

Disable -lllllait for client
bre 4| Client MWait




16 element high level parameters

¢ 16element_dxp_all.adl

16 Element DXPs

Trigger Filter Energy Filter Baseline MCA
Peak ing Trigger Peaking Trizgger e imum Pre-amg 2 ADC
Det Tine Gap Time Level Tine Gap Tine Level Hidth Cut Threshold Filter Length Gain Maw, Energy Fule Mare
1 [0.16 0,18 [0.00 o0.00 [1.007 1,007 ||[1.000 1.000 [0.20 0,20 [0.000 0,000 [1.00 1,00 |[0.000 0,000 Mo | [1.007 1,007 286 | 258 | ([1.700 L7900 [30,00 30.000 [5.0 5.0 | @ |
2 [0.16 0,16 0,00 0,00 1,007 1,007 (1,000 1,000 [0,20 0,20 [0,000 0,000 1,00 | 1,00 |[0.000 0,000 He | [L,007 1,007 286 | 25@ 1,700 t.7000 [30,00 %.000 50 5,0 | @ |
3 [0.18 0.16 [0.00 0,00 [1.007 1,007 ||[L.000 1.000 [0.20 | 0.20 [0.000 0.000 [1.00 1,00 | [0.000 0,000 We = [1.007 1,007 _2s6 | 256 | |[1.700 1.7000 [30,00 3.0t [0 5.0 | @ |
4 [0.16 o0.16 [0,00 0.00 [1.007 1.007 ||[L.000 1.000 [0.20 0.20 [0.000 0.000 [L.00° 1.00 | [0.000 0.000 Mo <[ [T.00T 1,007 _zss «| 256 ||[L.T00 .70 [30,00 .000 B0 5.0 | @ |
5 [0.16 0,16 0,00 0,00 [1.007 1,007 ||[L.000 1,000 0,20 0,20 [0.000)0,000 [1.00 1,00 [0.000 0,000 o = [1,007 1,007 286 < 256 ||[1.700 .70 [30,00 #.90¢ [5.0 5,0 | @ |
6 (0.6  0.16 [0.00 0,00 [L,007 1.007 |[1.000 1.000 [0.20  0.20 [0,000 0.000 [1,00 1,00 | (0,000 0,000 We | [1,007 1,007 26 | 255 [ ([1,700 2.7000 [30,00 30.000 50 5.0 | @ |
7 [0.18  0.16 [0,00 | 0.00 [1.00T 1.007 | (2,000 1.000 0,20 0.20 0,000 0.000 |1,00 @ 1.00 | (0,000 0.000 Me = [1,007 1.007 286 «| 256 1,700 1,700 [30,00 3.000 5.0 5.0 | = |
8 [0.16 0.16 [0.00 0,00 [1.007 1,007 ||[L.000 1.000 [0.20 | 0.20 [0.000 0.000 [1.00 1,00 | [0.000 0,000 o | [1.007 1,007 _2s6 | 256 | |[1.700 1.7000 [30,00 3e.000 5.0 | 5.0 | @ |
9 [0.16 0,16 [0.00 0,00 [1.00T 1,007 (1,000 1,000 [0.20 0,20 [0,000 0,000 [1.00 | 1,00 |[0.000 0,000 We = [L,007 1,007 286 | 285G 1,700 1.7000 Wzo‘ooo [:T 50 |m |
10 0,16 0,16 [0.00 0,00 [L,007 1.007 |[1.000 1.000 0,20 0.20 [0,000 0.000 [1.00 1,00 | (0,000 0,000 We | [1,007 1,007 26 | 255 | |([1,700 2.7000 [30,00 30.000 50 5.0 | & |
11 [0.16 | 0.16 [0.00 0.00 [1.607 1.007 | [[L.000 1.000 [0.20 0.20 [0.000 0.000 [1.00 1.00 | [0.000 0,000 e | [TLOOT 1,007 286 | 256 | |[L.700 17000 [30,00 .00 [F0 5.0 | @ |
12 [0.16  0.16 [0,00 | 0.00 [1.007 1.007 |[2.000 1.000 0,20 ' 0.20 0,000 0.000 |1,00 @ 1.00|{0.000 0.000 Ne =| [1,007 1.007 286 | 256 |£.700] 1.7900 30,00 30900 |50 | 5.0 Ll
13 [0.16 0,16 [0.00 0,00 [1.00T 1,007 [ (1,000 1,000 [0.20 0,20 [0,000 0,000 1,00 | 1,00 |[0.000 0,000 Wa = [L,007 1,007 =286 | 285G 1,700 1.7000 Wzo‘ooo [:T 50 |m |
14 (0,16 0,16 [0,00 0,00 [L,007 1.007 |[1.000 1.000 0,20 0.20 [0,000 0.000 [1.00 1,00 | (0,000 0,000 We | [1,007 1,007 26 | 255 | |([1,700 2.7000 [30,00 30.000 50 5.0 | |
15 [0.16 0.16 [0.00 0.00 [1.007 1.007 | [1.000 1.000 0.20 0,20 [0.000 0,000 [1.00 1,00 | [0.000 0,000 Mo | [1.007 1,007 _ese | 256 | [[1.T00 .70 [30.00 w90 5.0 50 |@ |
16 [0.16 10,16 0,00 0,00 [1.00T 1,007 [ (1,000 1,000 [0.20 0,20 [0,000 0,000 1,00 | 1,00 |[0.000 0,000 Ha = [L,007 1,007 =286 | 285G 1,700 1.7000 WBO‘OOO 5.0 50 | @ |
Copy 1-3A11 [ Copy 1-3A11 | Copy 1-»A11| | | Copy 1-3A11| Copy 1-»A11| Copy 1->A11 | Copy 1->A11 ||| Copy 1-2Al1 | Copy | Copy 1-3A11|  Copy 1->all | Copy 1-3A11 [ Copy 1-5A11 | Copy 1->a1l |
System settings: File name | Save file Sawe |
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Single channel low-level parameters

¢ dxplLowl evel.adl

Read | Fassive -|Read paraneters

ADCMAX 122858 0x3000 12238 DACLOW
ADCMIN 4096 0x1000 B0%6  DECIMATION
APPLYSTAT 0 0x0@  DETCHANNEL
BSCMODE 32777 0x3000 E2777  DETELEMENT
AUTODDAC 0 ox0BP  DRIFTLIMIT
AUTOSDAC i
BASEEINNING 2
BASEEVTS 46917 047450 ELIVETIMEB

Oxl 1 ELIWETIME 4573
0x2 E ELIVETIMEA 13233

BASELEM 1024 0x400 [iozgd  ELIVETIMEC 0
BASEMEAN 0 oxo P ERRINFD 0
BASESHIFT 65534 Oxfffo pE534 ESCALE 3
BASESTART 36864 (9000 FeBed  ESCALERC 0
BASETHRESH 55 0x37 B ETHR 0
BINFACTOR 26215 (x666T Pa215 FASTGAP 0
EINFACTORE 65534 Oxfffe F5534  FASTLEM 8
BINSCALE 5 ox5fF  FIFFIREY 538
BLAYGDIV 7 ox7fF  FIPFIVAR 0
BLCUT 0 ox0fp FSCALE 2
BLCUTFACT 0 ox0fp FTHR 110
ELFILTERLEN 5 ox5F  GAINDAC 33785
BLMAR 0 0x0fp GAINHIGH 0
BLMIN 0 ox0fp GAINLOW 0
BTHR 85 0x55BS  GATEMODE 0
BUFMAPERRORS 0 ox0fp GLBDEGO 0
BUFHUMBER 0 ox0P  GLEDBGL 0
BUFNUMBERA 0 ox0fp GLBDBEGZ 0
EUFPTXELNLM 0 0x0f GLBDBG3 0
BUSY 6 0Ox6@  GLBDBG4 0
CHNDBGO 0 0x0f GLBOBGS 0
CHNDEGL 0 o0x0@ GLBDBGE 0
CHHDBGZ 0 ox0fp GLBDBG? 0
CHHOBGE 0 ox0fp HDWRYAR 0
CHNIOBG4 0 oxo P INPUTENAELE i
CHHDBGS 0 0x0fp MAPERRORS 0
CHNDBGE 0 ox0 P HAPPINGDONE 0
CHNDBG? 0 OxOf HAPPINGMODE 0
CODEREY 0 0xOB  MAXPIMPERBUF 124
CODEVAR 0 0x0f  MAXWIDTH 50
CURBUF 0 0x0fp MCAEVENTS 29540
DACHIGH 0 oxo P MCAEWENTSA 14

ox0p
0x0p
oxop
ox0p
ox19 P5
Oxitez o
=<
ox0p
0x0p
oo L
0x3B
0x0p
oxop
ox0p
oxs B
0x21a 28
ol
ox2p
OxBe fi10
Owg3f8 [F37E6
0x0p
ox0
oxofp
0x0p
oxo o
0x0p
oxop
o0
0x0 r
oxop
ox0
ox0p
met T
ox0
oxo
ox0 i
Oxdc W
0x32 B0
0x73c8 r
oxb o

dxpXMAP : dxpl:
MCAEVENTSE 0 OxOf  PIXELRECLENA 0 Ox0fp SCALIMHIEB 0
MCAEVENTSC 0 0x0p  PIMELSWITCH 0 0x0fp SCALIMHIC 0
MCALIMHI 2048 0x800 P08 PIMHEADADIR 256 0x100 0 SCALIMHID 0
MCALIMLO 0 Ox0Ofp PIHEADPAGE 0 Ox0fp  SCALIMLO 0
MCAPAGES 8 0x8P  PIXPERBUF 124 ox7c [l28  SCALIMLOA 0
MCAWORDS 8191 (w1fff [B191 POLARITY 1 Oxlfi  SCALIMLOE 0
MEMBASE 256 0x100 P56 PREAMPTYFPE o0 oxof sSCcALIMLOC 0
MEMORY _MODE 0 o0x0fp  PRESETLEN 0 0x0 [@4808  SCALIMLOD 0
MINWIDTH 2 0x2f  PRESETLENA 0 0x0f7 SCALPTR 33536
MODESEL 0 ox0 P PRESETLEME 0 ox0fP SCAMAPBASE 0
MODMUH 0 OxOfp  PRESETLEMWC 0 Ox0p SCAMAPLEN 16334
NUMASCINT 0 0x0fp  PRESETTYPE 0 Ox0ff SCAMAPMODE 0
NUMDRIFTDN 25484 0x835c 0 PSR 65534 Oxfffe P5534  SCAMAPSTART 16384
NUMDRIFTUF 24242 03eb2 0 RATECOLOR 0 Ox0p  SCAMEMEASE 8448
MUMPIXELS 1000 0x3ed 000  RCEGAPCOR o oxoP  SCAMEMEPAGE 0
NUMP TXELSA 0 OxO@  ROEGAPCOREXP 0 ox0fp  SDACDIYV 2
MUMPIXPAGES 33 Ox21 B2 RCESCALE 0 oxof  SDACWRIT 50
NUMRESETS 7147 Oxlbe 0 RCESCALEXP 0 0x0@  SLOPEDAC 32800
MUMSCA 16 0x10 fi RCETRLCOR 0 o0x0fp SLOPEVAL 0
NUMUPSETS 0 oxofp RCTAU 0 ox0fP SLOPEZERD 32768
ODACSTEF 0 0x0f  RCTAUFRAC 0 ox0fp  SLOWGAF 10
DOFFSETOAC 0 0x0fp REALTIME 17532 Oxdd7c o SLOWLEN 50
OLOGAINOAC 0 0x0@  REALTIMEA 13473 0x3421f0  SLOWTHRESH 0
OVERFLOWS 14310x5%7 o REALTIMEE 0 0x0fp  SPECIALRUN 0
OVERFLOWSA 0 o0x0P  REALTIMEC 0 o0x0P syswicROsEC S0
OVERFLOWSE 0 ox0p REDTHR 12055 0x2f17 12088 ~ TARGETAIC 0
OVERFLOWSE 0 0x0P  RESETINT 5000xif4 F00  TARGETBASE 0
PAR 206 Oxce 06  RESETSHORT 50 0x32 B0 TEMPERATURE 45
PER 196 Oxcd [i95 RESETWAIT 500 0x1+4 oo TEMPFRACTION 176
PCR 56 0x3% &  RUNERROR 0 0x0@  THRESHOLD 55
PDR 56 0x38 B  RUNIDENT 8 0x8 553 TLIVETIME 2905
PEAKTNT 60 Ox3c B0 RUMMTHG 1 0xt [0 TLIVETIMEA 13411
PEAKMODE 1 oxt L RUNSTATUS 15 0Oxf [ TLIVETIMEE 0
PEAKSAM 59 0x3b B3 RUNTASKS 0 Ox0fp TLIVETIMEC 0
PGR 0 ox0fP | RUNTYPE o oxof TRACECHAM Q
PIR 0 0x0  SCADLEN 512 0x200 [Bi2 TRACELEN 4096
PIXELBASE 0 0xO@  SCADSTART 35840 0x8c00 5840 TRACESTART 40960
PIXELNUM 0 0x0f  SCAHPTR 33600 w8340 F3600  TRACETYPE 0
PIXELNUMA 0 O0x0f SCALIMHI 0 Ox0fp TRACEWALT 0
PIHELRECLEN $448 (22100 B498 SCALIMHIA 0 oxofp TRIGGERS 40941

Ox0p | TRIGGERSA 11 Owxbp
0x0 0 TRIGGERSE 0 ox0p
0x0 0 TRIGBERSC 0 oxop
0x0 0 UMDERFLOWS o oxop
ox0 B UNDERFLOKSA o oxof
Ox0 0 LNDERFLOMSE o oxop
ox0 B UNDERFLOMEC o oomp
ox0 0 USER o oxop
0v8300 3536 YELLOWTHR 16384 014000 [ie38a
0x0 r Unused 0x0 r
04000 16384 Unused 0 0x0 r
00 r Unused 0 0x0 r
04000 J16384 Unused O Ox0 r
02100 [3443 Unused 0 0x0
oxo Unused O Ox0 ?
Ox2 r Unused 0 Ox0D r
Ox32 F Unused 0 Ox0 r
%8020 52768 Unused 0 oof
0x0 r Unused 0 Ox0 r
048000 52768 Unused 0 Ox0 r
Oxa 10
0x32 ; Mumber of parametera:i(d
ox0
ox0 0
ox32 Fo
ox0 0
ox0 0
oxzd p
0xb0
0x37 5
0x22cg B
0n3463 0
ox0 o
ox0
ox0 P
031000 G336
Ora000 H0960
ox0 B
0x0 r
Oedfed B
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16 element combined spectra

’< 16element_plots.adl |- ”E] ”Xl

16 Element Spectra




16 element statistics

\\ 16element_dxp,_statistics.adl

16 Element Detector Statistics
Elapsed Elapsed Trigger Elapsed Elapsed ICR OCR Acquire

Det. Real Live Live Triggers Events Status Dead Time

1  348.40 342.29346.781 967126 952793 2788.9 2740.0 Done 1.75 [—]

2 348.40 342.28 346.787 967065 952674 2788.6 2739.6 Done 1.76 [—]

3  348.40 342.27346.781 967086 952710 2788.7 2739.7 Done 1.76 [—]

4  348.38 342.29 346.788 967129 952773 2788.8 2740.1 Done 1.75 [—]

5 358.35 352.12356.719 967406 953126 2712.0 2664 .9 Done 0.00 [—]

6  358.34 352.10 356.647 967953 953787 2714.0 2666 .8 Done 0.00 [—]

7/  358.35 352.04356.679 967846 953449 2713.5 2665 .8 Done 0.00 [—

8  358.34 352.13356.691 967670 953463 2712.9 2665 .8 Done 0.00 |[—]

9  358.37 352.13356.718 967736 953487 2712.9 2665 .7 Done 0.00 |[—]
10 358.37 352.19356.715 967795 953670 2713.1 2666 .2 Done 0.00 [—]
11 358.37 352.18356.687 967950 953883 2713.7 2666 .8 Done 0.00 [—]
12 358.37 352.21356.713 967878 953824 2713.3 2666 .7 Done 0.00 [—]
13 358.40 358.39358.394 0 0 0.0 0.0 Done 0.00 [—]
14 358.40 358.35358.351 0 0 0.0 0.0 Done 0.00 [—
15 358.40 358.36 358.357 0 0O 0.0 0.0 Done 0.00 |[—]
16 358.40 358.35 358.349 0 0 0.0 0.0 Done 0.00 |—]

GeoSoilEnviroCARS NSLS-11 Controls Workshop, April 20, 2010



> 16element_ROI_SCA.adl

16 element ROIs and SCASs

16 Element Detector — ROI/SCA 0
MCA ROI DXP SCA
Det.| Label Low High nAvg Sum Net Low High Counts
1 |faz ka 2297 1365 b 635048, 00/ 645226, 00||J1297 = 1297 [a3es 1365 0
2 |&= ka  |A297 1365 0 675664, 00 588189, 00||frzez 1297 [izes 1365 0
3 |m ks [azsr  [i3es o 683077, 00 641019, 00||[r297 1297 [izes 1365 0
4 |fog ka  [Ja297 1365 0 673984, 00 616400, 00|||1297 1297 [1365 1365 0
5 |B= ka fJizor i3es o 492246, 00| -344455.00| a2z 1297 [u3es 1365 0
B [z ka 2oz j3es o 529719, 00 -345375.00|fa2e? 1297 Jizes 1365 0
7 |B= ka 2oz j3es o 689442, 00 650697, 00||frz9z 1297 Jizes 1365 0
8 |B= ka 2oz p3es o 681878, 00 631610, 00||frz97 1297 Jizes 1365 0
9 (= ka 2oz p3es o 686694, 00 648708, 00|[frz97 1297 Jizes 1365 0
10 |z ka  Jp2s7 L1365 o 685267, 00 649452, 00 lja=es7 1297 Ja3es 1365 0
11 [fag ka 1297 11365 0 580210, 00 -157a63.00|fa2e? 1297 J1zes 1365 0
12 |fa2 ka  fr297 1365 0 691801, 00 646674, 00||frz97 1297 Jizes 1365 0
13 |fa2 ka  fr297 35 0 0.00 ~ 0.00 |[fltzaz 1297 135 1365 0
14 |fp2 ka Jr297  f3es 0 0.00  0.00 |[fltzaz 1297 [a3e5 1365 0
15 |fa2 ka frzor  f3es 0 0.00  0.00 |[fizgz 1297 [ases 1365 0
16 |z ka 1297 1365 o 0.00 0.00 |(faz9z 1297 Ja3es 1365 0
cory 13h11 | Copy all detector 1 ROIs to all detectors by channel
coey 1>h11 | Copy all detector 1 ROIs to all detectors by energy
cory ROIs to sths | Copy all ROIs to 5Chs for all detectors
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Single channel diagnostic trace of pre-amp input
using XMAP like a digital scope

dxp_trace.adl
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XMAP mapping mode setup
< xMAP_control.adl Q@@
xMAP System Control

Mapping settings
nca mepping < | Collection mode

cste | Pixel advance mode

i Sync count

es | I Ignnre gﬂte

ormal | Input logic polarity

Nest pixel |Manual pixel advance

22 Current pixel

fLoo0 Pixels per run

Pixels per buffer
Harwal | Auto—set to maximum
124 Actual value
F124 Manually set value
1047808 Buffer size

[More |File saving plugins

ve= | Auto-apply settings

Arply | Apply settings
GeoSoilEnviroCARS mreme=r=s0N{rols Workshop, April 20, 2010




netCDF file saving plugin for mapping modes

NDFileMetCDF.adl
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First Results with xXMAP MCA Mapping Mode
Matt Newville, 13-1D-C

» Sll quad Vortex detector

« Sample stage driven with Newport XPS motor controller running trajectory
scanning software, continuous stage motion

» Bi-directional stage motion
« XPS puts out a trigger pulse at each pixel
» XPS captures actual stage position when each trigger pulse is output

» Trigger pulse goes to channel advance on SIS multichannel scaler to capture
10 from 1on chamber & V/F converter

SIS output pulse triggers XMAP trigger input
» Current version of software collects 1 row of image in XMAP buffer and
writes to netCDF file
— Could do an entire image into a single file to lower overhead.
— Need to see if another process can read the file for display update

» Python software reads file, converts to an older format that can be displayed
by Matt’s Python collection software.

— Adds additional overhead, but will be replaced with a new system Matt is
designing

GeoSoilEnviroCARS NSLS-11 Controls Workshop, April 20, 2010



XRF Fast Mapping Mode example 1 G. Morin, F. Juillot Univ Paris VI

Maps of XRF intensity in sediment sampled near zinc smelter.
Data collection: 201 x 801 pixels (pixel: 5Sum x 5um) collected at 25ms per pixel

Time per Row =5.025sec collection + ~2 sec overhead per line
Total Time =1:37:10 (would be 1:13:47 if done as 801 x 201!!)

At 0.5sec per pixel (previous max rate), total collection time would be 22:21:41



XRF Fast Mapping Mode example 2: Fluorescence Tomography

Anne-Marie Carey, U. of Aberdeen, Kirk Scheckel US-EPA:
Distribution of Heavy Metals, especially As, in Rice

X-0 maps of XRF intensity in panicle (small stem to grain) in rice, grown in As(lll)-spiked solution

Data collection: 648 x 181 pixels (pixel: 2um x 1degree) collected at 30ms per pixel

Time per Row = 20.5sec collection + ~2 sec overhead per line
Total Time =1:07:20

At 0.5sec per pixel, total collection time would be 17:11:42



XRF Fast Mapping Mode example 2: Reconstructed Slices

Anne-Marie Carey, U. of Aberdeen, Kirk Scheckel US-EPA

Rb: marks phloem transport Sr: marks xylem transport



